By discussing a novel paradigm, it is shown that the likeliness of an operator to trigger an intervention effect in a wh-in-situ question is determined by the logical properties of that operator (contra Beck 1996a, 2006, for instance). A new empirical generalization accounting for the differences between operators in their ability to cause intervention and improving on existing analyses is suggested. This generalization is fully predictive and allows one to not have to list problematic interveners in the lexicon. It is implemented as formal condition on wh-questions in a version of Hamblin's 1973/Karttunen's 1977 question semantics that makes crucial use of Chierchia's 2006 domain alternatives.
Introduction
This paper proposes a new analysis for intervention effects in German wh-questions. Beck (1996a,b) observed that multiple wh-questions become unacceptable if one of the wh-expressions linearly follows an element of a certain class of operators. Consider the difference between the examples in (1) and (2). (1), on the one hand, has the wh-in-situ expression linearly following the negative quantifier. On the other hand, if the quantifier is replaced by a referential expression as in (2) The problem presented by data like (1) and (2) is how to capture the difference in interpretability between them. The general intuition behind most analyses is that the quantifier in (1) inhibits a relationship between the wh-in-situ expression and a question (Q)-operator located somewhere around the clausal level, hence the term intervention effect, whereas a referential expression like der Hans does not cause any such effect. In principle there are two ways to go when trying to implement this idea: first, one can blame the intervention effect on the syntax. The second route is to claim that the relationship is prohibited for semantic reasons. I show that both strategies essentially face the same problem: they are illequipped to account for a difference found between upward entailing (UE) indefinites and downward entailing (DE) indefinites without making additional stipulations. Such a difference is problematic for approaches where quantifiers are generally taken to block a relation between the Q-operator and the wh-in-situ expression. It is unclear why the monotonicity of the intervener should matter. I show that what counts as an intervener and what does not do so is systematic and predictable given the logical properties of an operator. Moreover I suggest that intervention effects should be derived using a semantic analysis.
The key feature of the new approach is that it dispenses with the intuition discussed above. Thus the Q-operator is not prohibited from establishing a relationship with the wh-in-situ expression. I propose a new empirical generalization that captures the distribution of intervention effects correctly. Specifically, I propose that an intervention effect arises if the following holds:
Intervention effects generalization (IEG, to be revised) An operator is a problematic intervener if it does not scopally commute with existential quantifiers.
Consider the case of the negative quantifier niemand in (1). It does not scopally commute with an existential quantifier, as (4) shows. Assume that the left side stands in for the proposition that no one kissed a girl, and the right side stands for the proposition that there is a girl that no one kissed. The two propositions are clearly not equivalent as the latter one can be true when some girl was kissed, whereas the former is false in that situation. Therefore niemand does not scopally commute with existential quantifiers, and it is predicted to cause intervention effects.
(4) ¬∃x.∃y.φ ∃y.¬∃x.φ
The paper is structured as follows: in section 2, I demonstrate that the IEG enables one to correctly predict the harmful interveners. In particular, UE indefinites will not be problematic themselves. The following section 3 shows how the IEG can be tied to the semantics of wh-questions by imposing a formal condition on whquestions and moreover develops the technical details of the question semantics assumed. Section 4 discusses the cross-linguistic picture and compares the analysis to other approaches. Section 5 concludes the paper.
A new empirical generalization
In the present section, I discuss how and why the IEG captures the correct set of problematic interveners. Before that a short overview of the empirical phenomenon that the IEG actually has to account for is given. Given certain correct predictions that the IEG makes, a semantic account of intervention effects suggests itself. Beck (1996a,b) notices that in German a wh-expression when in situ must not be preceded by a negative expression, (5a). If, on the other hand, the wh-element is scrambled across the quantifier, the question becomes fully acceptable (5b). Only in the former example does the quantifier intervene between the two wh-phrases. Moreover, Beck observes that universal quantifiers also cause intervention effects. Consider (8) . Although the example is not strictly uninterpretable, (8) is unambiguous, whereas the minimally differing alternative in (9) is not. (8) only has the distributive or list reading (8a). Thus, only answers that specify for each boy who he observed at which time are compatible with (8). In other words, only answers like John observed Mary on Tuesday, Bill observed Sue on Wednesday, etc. are possible answers to (8). The ordinary single/multiple answer interpretation in (8b) is blocked. That is, the following is not a good answer to (8): Every boy saw John on Monday and Bill on Tuesday. Beck assumes with Chierchia (1992) , Groenendijk and Stokhof (1984) , and Higginbotham (1993) that the list interpretation obtains when the universal quantifier has scope over the entire question (or alternatively over the question-act as argued by Krifka 2001) . So the quantifier is 'outside' of the question and does not intervene between the wh-phrases, and therefore no degradedness results. (8b) is unavailable because of the intervening universal. If wann is scrambled across the universal quantifier, on the other hand, the single/multiple answer interpretation becomes available, (9). Here the quantifier does not intervene between the wh-expressions any longer. 'Who is such that every boy observed him when?' Kim (2002) observes for Korean (also cf. Beck 2006 ) that focus operators can also cause intervention effects. This holds for German, too. As can be seen by (10a) and (11a), operators associating with focus on the subject cause an intervention effect when preceding a wh-in-situ. Both nur ('only') and sogar ('even') have this effect. If the wh-expression is scrambled, the intervention effect disappears, (10b) and (11b) (here and throughout capitals indicate focal stress). 2 Some speakers report that the distributive interpretation for (9) is quite hard to get. I do not know why that should be, but I happen to agree with Beck's 1996a judgements. I speculate that it might have to do with the availability of the single/multiple answer interpretation serving as a competitor and thereby blocking the distributive interpretation. As is well-known covert scope shifting operations are costly, at least in German and other scrambling languages. Therefore, the surface scope interpretation is always preferred. In (8) the surface scope reading does not exist, for semantic reasons as I intend to show. Because of this the surface scope interpretation is not a competitor to the distributive interpretation.
An empirical overview
These are the basic data that any analysis of intervention effects must account for.
The intervention effects generalization
I will now show that the main empirical generalization introduced as the IEG in (3) above establishes the correct set of problematic interveners. But first notice that we can restate the IEG more precisely. Those operators which do not scopally commute with existential quantifiers are the non-additive ones, where additivity is defined as in (12). The IEG can then be stated more accurately as in (13). (12) f of type σ, t is additive if for any g, h of type σ,
(13) Intervention effects generalization (IEG, final version) An operator is a problematic intervener iff it is non-additive.
All one has to do now is to show that the problematic interveners discussed in the preceding subsection are non-additive. That is, we have to show that the operators inducing intervention effects are such that the equivalence in (14) does not hold, where Q stands for the operator in question and φ and ψ are open formulas. In other words, we have to show that either the inference from left to right or the one from right to left in (14) does not go through. 3
Consider first negation, in particular negated quantifiers. The right side in (15) is true if no student smokes but some drink. The left side is clearly false in that situation. Therefore negative quantifiers and negation in general are non-additive and thus predicted to be problematic interveners. (18) is true whenever everyone is more likely to engage in smoking or drinking than Hans is to do so. In particular, it is true if some individuals are more likely to drink than Hans is, whereas the remaining individuals are more likely to smoke than Hans is. In that situation the right side is false, because it requires that every individual is either more likely to smoke or every individual is more likely to drink than Hans is to do so. That is, even is non-additive and therefore a problematic intervener. See also (79) in the appendix. 5 I thank an anonymous reviewer for pointing out a problem in the discussion of this point in a previous version. Notice moreover that under Horn's 1969 analysis of even, the discussion of (18) actually talks only about the presuppositional requirements of the sentences (cf. (80) in the appendix). Note that the judgements about (18) might be affected by this. In particular, the presupposition of the right side in (18) might actually be even stronger by conforming to the union of the presuppositions of the two disjuncts (cf. Gazdar 1979 a.o.) -that is, it would require that every individual is more likely to drink and more likely to smoke than Hans is. In other words, even is at least non-additive and maybe even non-monotonic.
Existential quantifiers are another case where equivalence holds and which should thus not cause an intervention effect:
I investigate this prediction in detail in the following subsection.
Additive interveners
There is a systematic exception to intervention. In the examples below it can be seen that UE indefinites, on the one hand, do not lead to intervention effects or more precisely to very weak degradedness, (21a) and (22a). DE indefinites, on the other hand, lead to strong uninterpretability, (21b) and (22b 
f of type σ, τ is DE iff for any a and b of type σ such that a
7 Beck (1996a) already notes that there might be a difference between UE and DE indefinites, but she does not investigate the issue systematically. Also cf. Grohmann (2006) . I do not discuss mindestens n NPs ('at least n NPs') because of the unclear status regarding their semantics (cf. Geurts and Nouwen 2007, Nouwen 2010 
Distributive interpretations and intervention effects
Consider the sentences in (23). In each case the NP-predicate of the indefinite bears plural marking.
(23) a. More than three students met. b. Fewer than three students met.
A widely shared assumption about the interpretation for examples like (23a) and (23b) is that they denote propositions such as in (24a) and (24b), respectively. Here and below capital variables like X stand for non-atomic individuals. Following Link (1983) and much work since, the domain of individuals forms a join semilattice. That is, by taking two individuals a and b the join operation forms a new complex, i.e., non-atomic individual a ⊕ b of which a and b are parts of. a and b might be atomic or non-atomic themselves. Atomic individuals are those who have only themselves as a part of themselves, for instance the individual John.
The plural individual John ⊕ Mary, on the other hand, is non-atomic. According to the present analysis of plural indefinites then, X in (24a) and (24b) stands for non-atomic individuals of the form just discussed. (24a) roughly says that there is a non-atomic student individual X whose cardinality is more than 3 such that X met, whereas (24b) says that there isn't any non-atomic student individual X whose cardinality is three or more such that X met. 8 For arguments that plural indefinites quantify over pluralities and for analyses incorporating these assumptions see, for instance, Hackl (2000) , Krifka (1999) and references therein. From now on noncapital letters denote exclusively atomic individuals. 9
Given the treatment of plural indefinites in (24) and the IEG, it follows that UE indefinites are predicted to not cause intervention effects, in contrast to DE indefinites. The reason is that the former are existential quantifiers in nature, whereas the latter are negative quantifiers. Existential quantifiers, on the one hand, are additive as shown in (20) above. Negative quantifiers, on the other hand, were already shown to be non-additive. As already said, I will now argue that it is a distributive operator -i.e., an operator that requires that the verbal predicate is true of each atomic individual that is part of a given non-atomic one -that causes the degraded- 8 The discussion is somewhat superficial. First, the plural-marking on the NP-predicate presumably denotes a function turning the predicate into one that can apply to non-atomic individuals (e.g. Beck 2000 , Roberts 1987 ), i.e., the *-operator, which is left out. Second, I leave open the question of whether X might in principle also denote non-atomic individuals, which in turn hinges on our precise assumptions about the denotation of the plural morpheme involved (Link 1983 ). I do not want to take a stance on this issue as it is tangential to the discussion. 9 For the present purposes it would have been also fine to assume the generalized quantifier view (Barwise and Cooper 1981) according to which plural indefinites are existential quantifiers ranging over their witness sets. There are, however, other well-known shortcomings of this particular view. ness witnessed with UE indefinites such as in (21a) and (22a). But before doing so I will show based on our intuitions that UE indefinites really are additive, whereas DE ones are not. Given what was just said we must, however, make sure that no distributive operator is present. Because of this, it is crucial to use collective verbal predicates when testing for additivity in the following -that is, predicates that require their argument to be non-atomic and thus defy a distributive analysis as meet in (23) does. As we will see immediately, however, even this is not sufficient.
Consider (25) . If there is a plurality of more than three students such that that plurality either hugged or met, then there is either a plurality of more than three who hugged or one who met, and vice versa. It is crucial in (25) that zusammen ('together') is used, which following Schwarzschild (1994) is an anti-distributivity marker. It guarantees that the first sentence is false if there are, for instance, four students consisting of two groups with two students each, and one group hugs and the other meets. If we allowed an interpretation where we distribute over such subgroups of students, then the equivalence in (25) would be lost as the first sentence would be true and the second false in the situation just described. That is, without zusammen the equivalence would not hold given the availability of a distributive interpretation. Unfortunately, the addition of zusammen makes the sentences somewhat marginal. For this reason, whenever the presence of zusammen is not crucial for the argument to made, it is in brackets below. Another anti-distributivity marker is als Gruppe ('as group'), which can be substituted for zusammen. If, however, two students hugged but four met, then the right side of (26) is true. But the left side is false, as it requires for all pluralities of at least three students that they neither hugged nor met. Again, the intuitions reflect this. 10 I thank an anonymous reviewer for pointing out this important complication. Furthermore, the addition of or both is supposed to avoid the scalar implicature generating the exclusive interpretation of or (cf. Gazdar 1979 a.m.o) , which would make the equivalence disappear. No such problems arise in the preceding examples, where the equivalence was absent to begin with.
As a consequence, only DE indefinites are predicted to cause intervention effects. That is, the IEG fully predicts the pattern observed above.
In addition, the IEG predicts that non-monotonic interveners such as exactly three students also cause intervention. The reason is, of course, that non-monotonic interveners are non-additive, as shown by (27) . If three students hugged and moreover three students met, then the right side is true. But the left side is false in that situation. The reason is that in all there are more than three students of who it is true that they hugged or met. (21) and (22) the verbs do not denote clearly plurality-seeking predicates. That is, distributive interpretations are possible. In fact, while the distributive interpretation with predicates such as see is probably obligatory, with predicates such as introduce to it still appears to be preferred to the group interpretation. Otherwise the sequence in (29) should be perfect. But without the addition of alone it seems as degraded as (30) . Assuming that the distributive interpretation is unavailable for reasons to become clear momentarily, the forced interpretation of a wh-question with an UE indefinite is then the collective interpretation. I.e., in an example like (30) it is a non-atomic individual of three students or more who invited someone. But this interpretation is itself not the preferred one given the lexical semantics of the verbal predicate. I propose that because of this (30) and similarly questions like (21a) and (22a) Assume that in order to arrive at the preferred distributive interpretation of the plural in (30) , a distributive operator as in (31) is needed (cf. Link 1983 , Schwarzschild 1996 , which requires that each individual that is part of the non-atomic individual to which the distributive predicate applies is in the denotation of the verb. x X denotes that x is a part of X. Given that x is reserved for atomic individuals, this means that x is an atomic part of X. 11 (31) [
But this means that the distributive operator is a universal quantifier of some sort.
Recall that universal quantifiers cause intervention effects. The options in (32) for possible LFs of (30) If the speaker chooses the LF in (32a), an intervention effect obtains. No intervention effect is expected if DIST is absent altogether as in (32b) yielding a collective interpretation. Also no intervention effect is expected if DIST attaches very low as in (32c) and the wh-in-situ expression has been moved above it thereby yielding a distributive interpretation. Note that DIST cannot attach lower in the structure given that it takes a predicate as argument. For the present argument to go through it is essential that an LF like (32c) is not available. Assuming that DIST has the same scope in the surface representation as at LF, where the notion surface representation is defined as the structure obtained before any covert movement, the scope relation between the wh-in-situ and DIST in (32c) would be different from the one in the respective surface representation. In the latter the indirect object is arguably in the position indicated by the trace t 2 . After QR the wh-expression does not have scope below DIST anymore. Such LFs, where the wh-in-situ receives a scope that is different from the surface representation, must be blocked under any analysis of intervention effects. Otherwise, it should always be possible to generate an LF not triggering an intervention effect. For this reason I will assume that (32c) is ruled out for independent reasons. Note that this hinges on the assumption that a surface representation where DIST is below the wh-in-situ is not available. Otherwise the LF and surface scope representation could show parallel mutual scope relations for the wh-in-situ and DIST if DIST were just QRed to the position indicated in (32c). I do not know why that restriction should hold. I can only speculate that non-arguments -and therefore also DIST -cannot appear below selected arguments of the verb. 12 Therefore only (32a) and (32b) are actual LFs corresponding to the surface representation of the sentence. Only (32b) does not lead to an intervention effect. But it demands the group interpretation of the verbal predicate, which is not the lexically preferred one. Hence the slight degradedness of (21a). Incidentally, the semantics in section 3 will allow wh-expressions to actually take surface scope.
Predictions
This makes a prediction. If we choose a clearly non-distributive predicate, the marginal degradedness should vanish. Consider the slight difference between (33) and (34). All that changes from (33) to (34) Bernhard Schwarz (p.c.) draws my attention to the interesting contrast in (36). World-knowledge, on the one hand, suggests that three painters cannot wear the same overalls. For the verbal predicate in (36b) to apply to a non-atomic individual therefore it is necessary that there is a distributive operator involved so that each painter put on his pair of dungarees (cf. Winter 2000:4). I thus correctly predict that (36b) should be unacceptable. The predicate in (36a), on the other hand, is collective in nature and can thus be construed without distributive operator. As a consequence (36a) is predicted to be acceptable. Moreover, recall the intuitive equivalence discussed in (25) and repeated in (37) showing that UE indefinites when construed with collective predicates are indeed additive. It is now also clear why the anti-distributivity operator zusammen had to be used. Without it (37) would still allow a distributive analysis where two students hugged and two met, which would make the second sentence false. The equivalence, however, vanishes when replaced by sentences with distributive predicates, as in (38). The reason for this non-equivalence is clear: the left side is true if there are four students such that two of them smoke and two drink. But the right side is clearly false in that situation. The right side requires that there are at least four smokers or at least four drinkers. The culprit is, of course, the distributive operator, which has an effect parallel to an overt universal quantifier. Note that the addition of an anti-distributivity marker in (38) It must, however, be noted that intuitions about the equivalence necessary to show that singular UE indefinites are additive are difficult to obtain. The reason is that singular indefinites with collective predicates are ungrammatical for independent reasons, as (40) shows. The ungrammaticality of (40) has been independently observed by (Hackl 2000:62) Thus, we conclude that it is a distributive operator that leads to intervention effects with UE indefinites. This operator is not obligatory in cases like (21a), (22a), and (30) thereby accounting for the fact that the deviance is weaker than with DE indefinites. But generally UE indefinites do not cause intervention. Moreover, the intervention effect is to be grouped together with the one found with universal quantifiers. But if this is on the right track, then we also expect slight degradedness with definite plural subjects in case they are interpreted distributively. This prediction is borne out. But one has to be careful when interpreting the relevant questions for a number of reasons: the contexts in (42) and (43) are chosen in such a way that list readings are unlikely and that moreover, more than one pair is expected to make the question predicate true. 14 In such a situation the questions in (42) and (43) (Beck 1996a:26) A parallel contrast is found with the corresponding definite plural die Aufgaben in (45). (45b) is still better than (44b), but this can be due to the fact that a representation without DIST is available, of course: We can thus conclude that definite plurals similar to UE indefinites lead to slight degradedness.
Intermediate summary
We already know that universal quantifiers are non-additive. By extension the DIST-operator is non-additive as well. Consequently it leads to intervention ef-fects. UE indefinites themselves, however, do not do so. The intermediate status of (30) and other examples is fully expected, given the semantics of the verb. Lastly, the IEG predicts that examples with collective predicates should never show an intervention effect.
It should also be stressed that the degradedness observed with DE indefinites is independent from any distributive operators possibly present. Thus the effect found with DE indefinites should be stronger than the one found with UE ones. The present generalization is the only one that straightforwardly makes this correct prediction, it appears. 15 16 At this point it should be noted that the IEG suggests that intervention effects have a semantic root. The reason for this conclusion is that it is not clear how a syntactic approach could be sensitive to semantic properties such as additivity. For such an approach to be feasible, one would have to motivate the existence of a syntactic feature ±additive or possibly ±DE. But what this feature would be responsible for other than accounting for intervention effects is unclear.
3 Implementing the Intervention Effects Generalization 3.1 Towards an understanding of the generalization So far, I argued that intervention effects arise if an intervener is non-additive, as stated by the IEG in (13) above. But why should this be so? As a first step towards an answer I want to suggest that the IEG is a reflex of a more specific condition on wh-questions. That is, I will argue that the IEG can be tied to the semantics of wh-questions in the way proposed in (46).
(46)
Formal condition on wh-questions (to be modified) An intervention effect arises in a wh-question if the disjunction of the alternatives in the Hamblin/Karttunen-denotation is not equivalent to the proposition resulting when the wh-expressions are interpreted as existential quantifiers in their surface scope position. 15 Grohmann's 2006 approach is different as it does not derive the slight degradedness observed with UE indefinites. In fact, he claims that such an effect does not exist. But every speaker I consulted reports such effects.
16 A reviewer reminds me that this specific approach straightforwardly predicts intervention effects with pied-piping structures as reported by Sauerland and Heck (2003) . The negative quantifier in (ib) has an effect completely parallel to the one discussed in the text. The UE indefinite in (ia), again, is predicted to not intervene. In order to show that the condition in (46) picks out the problematic interveners it is intended to, all one has to do is to check for each intervener whether equivalence of the two propositions mentioned holds. Here I want to make a more general point, namely that (46) entails the IEG in (13). But before doing so I want to briefly discuss what the two propositions involved in the checking process introduced in condition (46) amount to. A technical implementation is offered in subsection 3.2. There I also show how (46) makes the correct predictions for negative interveners.
The proposition resulting from interpreting the wh-expressions as existential indefinites in their respective surface scope positions should be thought of as the proposition necessary for deriving a particular presupposition that the wh-question triggers. In acceptable wh-questions this will be tantamount to an existential presupposition. This has the consequence that I am following authors such as Abusch (2010), Dayal (1996) , Haida (2007) , Horn (1972) , Karttunen (1977) a.o. in arguing that wh-questions have an existential presupposition, contra Groenendijk and Stokhof (1982) . This moreover means that I do not see question-answer pairs such as (47) as an argument against the analysis assumed here. Here B's reply contradicts the existential presupposition of A's question, provided the latter has such a presupposition. In other words, B's utterance should be infelicitous as an answer to A's question. Following the usual idea to circumvent this problem argued for in the literature on this topic, I assume that B's utterance is not an answer to the question in the semantic sense contra Groenendijk and Stokhof. Rather an answer such as the one given denies the existential presupposition of the preceding wh-question Dayal (1996:122) Coming to the second ingredient necessary to evaluate whether the equivalence used in condition (46) holds for a given wh-question, we have to address how the question denotation is determined. Following Hamblin (1973) , I take the question denotation to be its Hamblin-set -that is, a set of propositions (also cf. Dayal (1996) , Lahiri (2002) to mention just a few recent works). In the following I refer to this set as the Hamblin/Karttunen-denotation (H/K-denotation), although I do not assume that questions denote the set of their true answers as Karttunen (1977) does. The propositions in the denotation are determined by letting the wh-expression introduce alternatives. The wh-phrase which boy, for instance, will then contribute a set of individuals to the semantic computation of the wh-question where the individuals correspond to boys. The question in (48) therefore has the denotation in (49). Intuitively one can think of the denotation in (49) as being the set of possible answers to the question, i.e., it has the form {that John invited Bill, that John invited Frank, . . . }. 
The question is of course how the denotations in (49) and (51) are derived compositionally from the syntax provided by the question. A parallel issue arises with respect to the presupposition discussed above. These issues are addressed in the following subsection. Let us now return to the question in which relation the IEG stands to the formal condition on wh-questions (46). I will show that the latter entails the former (or more precisely that they are equivalent). Assume an LF for an abstract wh-in-situ question such as in (52a) with intervener Q and question operator Q, for which I will offer a lexical entry in the implementation in section 3. Assume furthermore that the wh-expression and Q are the only scope-bearing elements. According to the discussion above, the question has a denotation as in (52b). If {a, b, c} are the only individuals, this is the set of propositions {λw.Q(P w (a)), λw.Q(P w (b)), λw.Q(P w (c))}, the disjunction of which returns (52c). The proposition resulting from interpreting the wh-expression in the surface scope position -i.e., the presupposition of (52a) -is as in (52d). Here the existential quantifier denoted by the wh-expression is in the scope of Q. In the following P w is a variable over the denotation of a predicate P in world w. 17 It might be necessary to have an additional ingredient to obtain list-readings for (50) (cf. Dayal 1996 Dayal , 2002 . For the present purposes, however, the simple representation in (51) is enough, because also in these approaches both whs ultimately receive wide scope, which has the same consequences for the IEG. In particular, Dayal (1996) argues that multiple-pair interpretations are brought about by an underlying functional dependency, whereas for single-pair interpretations such a dependency is not needed. Therefore one might conclude that it is the functional dependency that is disturbed by interveners, i.e., intervention effects should be explained by making reference to such a functional dependency. This conclusion, however, cannot be quite right. Consider the Korean (i). Such simple wh-questions do not involve a functional dependency. It cannot be concluded that such a dependency is responsible for intervention effects. The present approach, of course, would treat (ia) on a par with multiple wh-questions. This is, of course, does not to imply at all that Dayal's 1996 analysis is wrong. (10)) d. λw.Q(∃x ∈ {a, b, c}.P w (x)) Given the formal condition on wh-questions (46), an intervention effect arises if the disjunction of the H/K-propositions (52c) is not equivalent to presupposition (52d). I claim that this is the case if Q is non-additive; that is, an operator introducing an intervention effect in accordance with the IEG also does so when condition (46) is considered. Recall that Q is non-additive if the non-equivalence in (53) holds, where φ and ψ are open formulas. I now show that for each intervener Q whenever (52c) is not equivalent to (52d), the non-equivalence in (53) holds as well for that same Q. Existential quantification over individuals {a, b, c} is equivalent to a disjunction of propositions with {a, b, c} in the place of the variable. For the disjunction of the H/K-propositions in (52c), on the one hand, we have the equivalence in (54a): if the left side is true, there is an individual i in {a, b, c} such that Q(P w (i)) is true. Thus one of the disjuncts on the right side must be true making the whole disjunction true. It is transparent that entailment from right to left holds as well. For the presupposition in (52d), on the other hand, we find the equivalence in (54b): P w (a) ∨ P w (b) ∨ P w (c) is true if one disjunct is true -there is an individual i of {a, b, c} such that P w (i) -and it thus entails ∃x ∈ {a, b, c}.P w (x), and obviously vice versa. But then the equivalence in (54b) must hold. Whatever the denotation of Q, it will output the same value when applied to P w (a) ∨ P w (b) ∨ P w (c) as when applied to ∃x ∈ {a, b, c}.P w (x).
Consider (55a), the non-equivalence demanded by the formal condition on whquestions for there to be intervention. Given (54a), we can substitute the right side of (55a) to obtain (55b). And given (54b), we can further substitute the left side of (55b) to get (55c), which corresponds to the non-equivalence demanded by the IEG for intervention to hold. In other words, (55a) entails (55c) (and in fact vice versa), and for Q to be a problematic intervener it must be non-additive.
A technical implementation
Two intertwined questions arise with respect to the formal condition on wh-questions: first, how is the presupposition computed? Second, how is the question denotation computed? So far I have said that the presupposition is derived from interpreting all the wh-expressions in their surface scope positions, and that the resulting proposition must be equivalent to the disjunction of the H/K-denotation of the question. For the latter denotation, however, it was crucial that the wh-expressions have widest scope. Therefore one has to ask how it is possible that a wh-in-situ expression is interpreted in the scope of an intervener for presuppositional purposes, whereas at the same time it must be interpreted as having widest scope when computing the question denotation. The answer I will give is that the latter is only an illusion. In fact it is possible to always interpret a wh-expression in its surface scope position. This has the consequence that the formal condition on wh-questions can be stated straightforwardly.
Where do alternatives come in in wh-questions? I will not follow proposals made in the literature claiming that the denotation of a wh-element is a set of alternatives (cf. Hamblin 1973 and more recently Beck 2006 , Hagstrom 1998 , Kratzer and Shimoyama 2002 , Shimoyama 2006 , although the latter differ in their actual implementations). Rather I argue that wh-words are interpreted as existential quantifiers. These quantifiers range over a chosen domain. The wh-element is lexically marked as activating domain alternatives for a secondary semantic value. In particular, the domains must be singleton subsets of the domain chosen in the ordinary value not including the empty set. These assumptions are very similar to the ones made by Chierchia (2004 Chierchia ( , 2006 for NPIs.
Following Rooth (1985) and much work after him, the semantic system is assumed to be bi-dimensional. I follow Kratzer (1991) in the formal implementation of that idea rather than Rooth directly (also cf. discussion by Beck 2006 , Wold 1996 . This means that each constituent is assigned two semantic values. One of them is the ordinary value, the other one is responsible for deriving alternatives, where wh-expressions are lexically marked by a numerical index i wh to introduce alternatives. The ordinary value of a non-complex constituent φ is its usual denotation, which is derived by applying the interpretation function [ 
The secondary value of a complex constituent ψ is defined recursively by taking the secondary values of the subconstituents of ψ and applying the usual semantic rules to them. The rules of functional application and predicate abstraction are defined as in (57) and (58), respectively. In both cases the ordinary value and secondary value are derived following the same schema essentially (σ and τ indicate types).
(57) Functional application
If A is a branching node with daughters B of type στ and C of type σ,
(58) Predicate abstraction If A is a branching node with daughters B and a numerical index i, a.
[
I assume that wh-expressions come with a domain variable D similar to the assumptions by Chierchia (2006:579f.) about NPI any. The domain variable D is present in the LF and obligatorily bears an index i wh . The interpretation of the wh-element is specified as follows: the ordinary value corresponds to an existential quantifier over the domain chosen by the assignment function g, (59a). The secondary value is just like the ordinary value modulo the domain chosen. The domain chosen is dependent on the designated assignment function h, which assigns a value to the index on D, h(i), with the same type as D. Moreover, the presupposition that h(i) be a subset of g(D) and in addition a singleton is added. This has the effect that the alternatives to wh-expressions are essentially individuals, (59b).
Consider now a simple wh-question with its LF, where it is assumed that the Qoperator is adjoined to the CP-constituent. We will turn to the semantics of the Q-operator immediately below. The interpretation of the constituents up to CP is given in (61).
The Q-operator is defined as follows: it states that the denotation of the question is equivalent to the set derived from the secondary value of CP where one quantifies over designated assignments h. In other words, the propositions in the denotation differ in at most the value for the domain chosen for the existential quantifier. Notice moreover that all alternatives employ only singleton domains which are subsets of the domain chosen in the ordinary value of CP. Since this has the consequence that the existential quantifiers range over singleton sets, we arrive at a version of the H/K-denotation for questions. Moreover, the question is only defined if the ordinary value of CP is true in the world of evaluation. The secondary value of the question is set identical to its ordinary value (H is the set of designated assignments h):
Assuming that the relevant individuals in g(D) are {a, b, c}, 18 we derive for the question above the interpretation in (63). Notice again that the propositions in the denotation only have singleton domains for the existential quantifiers, all of which are (proper) subsets of g(D). In other words, the set in (63) is equivalent to the set {that John called a, that John called b, that John called c}. The question has a defined value if the following holds: it must be true that John called someone of {a, b, c}, that is, the proposition corresponding to the ordinary value of CP must be true.
Now, according to the formal condition on wh-questions in (46) in order for there not to arise an intervention effect, the disjunction of the alternatives in the H/Kdenotation should be equivalent to the proposition resulting from interpreting the wh-expressions as existential quantifiers in their surface scope positions. This latter proposition can be seen as the ordinary value of CP. In other words, the formal condition on wh-questions requires that the disjunction of the H/K-alternatives return the existential presupposition:
(64) Formal condition on wh-questions (final version) An intervention effect arises in a wh-question if
Since the denotation in (63) only contains H/K-alternatives, it follows that disjoining all the members returns the ordinary value of CP, as required by the formal condition on wh-questions in (64). Thus, the wh-question should be acceptable. Let us see how the present approach handles an example of intervention by the negative quantifier niemand: 'Who did no one introduce to who?'
Assume that the LFs for (65a) and (65b) are as in (66a) and (66b) The non-complex constituents are interpreted the same in the derivations in (66):
Now consider the compositional steps for (65a) and its LF (66a). For each node we derive two values, where the restrictors of the quantifiers involved are ignored for reasons of space. Assuming that individuals cannot be introduced to themselves, the H/K-denotation can then be paraphrased as {that no one introduced a to b, . . . , that no one introduced c to b}.
According to (62), first the ordinary value of CP in the world of evaluation must be true, and second according to (64) the ordinary value of CP should be equivalent to the disjunction of the propositions in the question denotation. The ordinary value says that there is someone such that no one introduced him to anyone. The disjunction of the question denotation says that for some x there is some y such that no one introduced the former to the latter. Thus the equivalence does not hold. This means that the wh-question is predicted to show an intervention effect.
Consider now the interpretation for the non-degraded question (65b) with LF (66b). The only thing that changes is that the negative quantifier is now in the scope of both wh-expressions. The H/K-denotation is again best paraphrased as {that no one introduced a to b, . . . , that no one introduced c to b}.
The ordinary value of CP states that for some individual there is another individual such that no one introduced the former to the latter. The disjunction of the propositions in the question denotation says exactly the same thing. In sum, the two are equivalent. As a result the question does not exhibit an intervention effect. One can therefore see that the crucial difference between the two questions lies in the differing ordinary values for CP. The present section discussed a rather simple example, but the system proposed can derive the empirical facts for constructions with intervening focus operators as well. 19 
Intermediate summary
By introducing the formal condition on wh-questions we have linked the IEG to the semantics of questions. This link was then implemented in a particular way. Thus we have paved the way for a semantic account of intervention effects. Of course, one would ultimately like to derive the formal condition on wh-questions from independent principles. This goal is, however, beyond the reach of this paper.
It should be noted that the technical system introduced in the second part of this section gives us the following: first wh-expressions are always interpreted as existential quantifiers, both when introducing alternatives for the H/K-denotation and when computing the presupposition. The only difference is that in the former case the domain is restricted to a singleton thereby making the resulting proposition equivalent to one where an individual is used instead of the existential quantifier. It would, of course, also be possible to assume a system where the alternatives for wh-expressions are elements of an individual-denoting type. But this would mean that the type for the alternatives for a wh-expression would differ from the type that a wh-expression has when computing its ordinary value. This would run against a central assumption in a Roothian system. I do not want to take a stance on this point. 20 Second, the system introduced allows us to interpret wh-expressions in their surface scope both when computing the H/K-denotation and when computing the presupposition. I.e., one can assume that the presupposition is derived from the same LF as the actual denotation, which seems desirable from a purely conceptual point of view. As with the first point, however, other systems are imaginable that derive the IEG as well. But the particular option proposed here links the two issues just discussed in a fairly straightforward way. Should one have the desire to assume a different system for wh-interpretation, the ingredients that one needs can be summarized as follows: wh-questions with scrambling across an intervener and without scrambling should give rise to the same H/K-denotation. This is what alternative proposals for an H/K-semantics of questions get as well. Second the existential presuppositions associated with the two wh-questions should differ. In the first case all existential quantifiers corresponding to the wh-expressions should have widest scope, whereas in the latter case the wh-in-situ should have narrow scope with respect to the intervener. This will guarantee that in the former situation the required equivalence holds, whereas in the latter it does not. It is this part that is tricky to derive. In a different system it would not be clear why the scope of the wh-expressions in the presuppositions associated with the questions should differ, unless one adopts the view that the presuppositions are derived in a way that is blind to the actual LF of the question. 21
4 Cross-linguistic considerations and comparison with other approaches
Cross-linguistic considerations
Although this paper is about intervention effects in German in particular, one has to address the question of how other languages for which such effects have been reported relate to the present proposal. Recall that the approach outlined above has the consequence that not all quantifiers will cause intervention effects. The question is whether other languages with intervention effects confirm the empirical picture suggested by the IEG. Kim (2002) (also cf. Beck 2006) notes that cross-linguistically intervention effects with quantifiers are not as stable as intervention effects caused by focus operators, citing Korean as a language supporting this view. She shows that whereas fo-20 Thanks to Ede Zimmermann (pc.) for bringing up this question. 21 An anonymous reviewer points out that the present way of stating the existential presupposition of the question differs from Abusch (2010) , for who the presupposition corresponds to the disjunction of the H/K-alternatives. Abusch's statement would be incompatible with the present account. cus operators always lead to intervention effects, quantifiers like taepupun ('most') do not lead to degradedness, (70). (70) taepupun-ûi most-Gen hansaeng-tûl-i student-PL-Nom nuku-lûl who-Acc hoichang-ûlo president-as ch'uch'ônha-ôss-ni? recommend-Past-Q 'Who did most students recommend as president?' (Kim 2002 : (14)) (70) is not surprising from the present perspective. Most is arguably UE. Therefore we do not expect it to cause intervention. (71) also does not show intervention effects. This is expected for the quantifier chachu ('often'), which is again arguably UE. 22 One could therefore take the data in (70) and (71) to be additional motivation for the analysis argued for in the present paper.
The universal quantifier hangsang ('always') in Korean, on the one hand, is problematic. Our approach would expect an intervention effect. But as (71) also shows, this is not the case. The universal quantifier nukuna ('everyone'), on the other hand, does cause intervention, (72). where it is argued that the equivalent of the negative quantifier nobody in Thai (73) does cause intervention, whereas sentential negation does not, (74), (cited after Beck 2006 ). This situation is puzzling.
22 Beck (2006) cites (i) as showing that the German equivalent of often causes intervention. It seems, however, that the effect is not as strong as indicated in (i) (the judgements are Beck's). Moreover distributivity might also play a role in (i), as often picks out non-atomic events. hat. has 'Luise enumerates which university often invited which linguists.' (Beck 2006:9) (Beck 2006:10) Given the fact that focus always causes intervention in Korean, Beck (2006) draws the conclusion that the typologically stable interveners are the ones that are focus related. Intervention by quantifiers she argues to be subject to variation, as evidenced by the data in (70)-(74). Beck's explanation of intervention effects is modeled on this intuition -that is, focus causes intervention in all cases, even in the cases where it seems that a quantifier is the culprit. The fact that UE interveners in (70) and (71) do not cause intervention for her means that they do not involve focus. The situation is different for universal quantifiers in Korean; some involve focus, others do not. This is unexpected. Presumably, a given class of elements should cause intervention within one language -that is, quantifiers should somehow involve focus and thereby cause intervention. Or at least universal quantifiers should involve focus and cause intervention. But the focus-based approach does not make predictions, even within a single language, in as far as what should be an intervener and what should not. Given the fact that in both Korean and in Thaithe two main languages drawn on by Beck (2006) to argue that intervention effects caused by quantificational interveners are typologically unstable -there are in fact universal and negative interveners, respectively, it does not seem likely to me that a theory relegating intervention effects to focus is better off than the present theory. In fact what such a theory has to do, is to stipulate that the universal quantifier in (72) associates with focus and thereby causes intervention, whereas the one in (71) does not do so, and respectively for the negative elements in Thai. I.e., the line between interveners and non-interveners is drawn at a completely arbitrary point even in a focus-based theory of intervention effects. Moreover, it is unclear why UE interveners do not cause intervention whereas at least some universal quantifiers do. In other words, for Beck's approach to be feasible, one would have to make for each language a list of quantifiers that involve focus and thereby cause intervention and deny the systematicity with which UE indefinites do not cause intervention.
What about the present approach? The IEG, on the one hand, handles the data with UE interveners in Korean straightforwardly. As shown by (71) and (72), some universal quantifiers in Korean and some negative ones in Thai, respectively, do cause intervention effects. This suggests that in general the present approach is also tenable for these languages. It is unclear to me why the Korean question in (71) and the Thai one in (74), on the other hand, do not behave as predicted by the IEG. It might, of course, be that hearers of (71) interpret the question distributively, i.e., with the universal quantifier as having wide scope. This would explain its improved status. Be that as it may, at least there is a straightforward analysis for the UE indefinites and for a proper subset of the universal and negative interveners for why they behave the way they do. This means that for these we do not need to resort to a lexical property to make them cause intervention. Regarding the problematic data, it must be said that I could also make stipulations to exclude them from causing intervention. But since I would be relying only on the two problematic sentences drawn from other people's work when doing so, I will leave this important issue for further research. But the present discussion shows that the IEG is not in a worse position with respect to certain challenges posed by some languages than other analyses. If anything, it explains more data than others, given that it can straightforwardly deal with the systematic difference between UE and DE indefinites, which was further substantiated by the Korean data presented in this subsection. 23
Comparison with other semantic approaches
To my knowledge, three types of semantic analyses of intervention effects have been proposed: the first type of approach is exemplified by Haida's 2007 expansion on Honcoop's 1998 ideas. The common feature of the two analyses is that the intervener is claimed to block binding of variables in a way parallel to, say, negation blocking anaphoric relations. Therefore, we expect harmful interveners to be rather strict in their triggering of intervention effects. Even if such an approach might be able to predict why UE indefinites to not cause intervention effects, there appear to be problems. Such an analysis says that intervention effects should not be distinguished from the phenomenon of negative islands. As discussed by Beck (2006:48ff.) , this is a questionable assumption: negative islands block overt movement, whereas intervention effects only arise with wh-in-situ expressions. Overt movement crucially is not blocked by harmful interveners. It is therefore unclear whether the two phenomena should be treated on a par.
In contrast to this analysis, both Grohmann (2006) and Tomioka (2007) argue that the problematic interveners are elements that cannot be interpreted as topics. But due to their syntactic position they are necessarily interpreted as such. From 23 An anonymous reviewer notes, as has been observed in the literature, that simple multiple whquestions in English in contrast to German do not lead to intervention effects (but cf. Pesetsky (2000:chapter 5) who notes that in certain environments even English shows intervention effects). I do not have an explanation for why this cross-linguistic difference exists. I would, however, suggest that the difference is a syntactic one and must be somehow connected to the fact that German and most other intervention effect languages, on the one hand, are scrambling languages, and English, on the other hand, is not. That is, German allows an intervention effect to be remedied by overt scrambling of the wh-in-situ across the offending intervener. English cannot do so, only covert movement is an option. But if overt movement is less costly than covert movement, it follows that in a language where the former is an option it must be chosen. No such economy considerations would play a role in English, though. It is well-known that covert movement in English is freer than in German. So an approach along the lines just sketched does not seem untenable. Needless to say that this cannot be the complete story. I must leave this issue for future research.
this it follows that the questions will be degraded. I cannot comment on Tomioka's approach, which might be correct for the two languages he investigates. It cannot, however, be extended to German, as I will show. But this also means that I have to disagree with Grohmann's analysis of German intervention effects, which is based on questionable assumptions apart from the one that only DE operators cause intervention, which we have seen to be false. In particular, if one can show that problematic interveners can serve as topics in German, then the consequence will be that Grohmann's suggestions must be incorrect. 24 Consider (75). Here A's question asks for a property that no individual has -that is, the only part of A's question that could serve as a topic in a potential answer is niemand. Indeed, B's utterance makes clear that niemand is interpreted as a topic in the answer. A third very common approach makes intervention effects follow from the behavior of semantic operators in an alternative-based semantics (cf. Beck 2006 , Cable 2010 , Kratzer and Shimoyama 2002 , Shimoyama 2006 . The idea unifying these approaches is that wh-elements contribute alternatives to the interpretation procedure. Some operators, and in particular focus operators make use of these alternatives and thereby prohibit these alternatives from being accessible to higher operators, such as the Q-operator. However, the Q-operator must have access to the wh-alternatives, otherwise uninterpretability results. 26 We saw in subsection 4.1 that what functions as a problematic intervener in Beck's 2006 account must be stipulated lexically. And we also saw that the generalization that UE indefinites intervene, whereas DE ones do not is missed. Both problems extend to the other accounts mentioned. I therefore conclude that these semantic approaches to intervention effects are in need of modification in order to insightfully account for the data that the present account straightforwardly predicts. 27 Moreover, the following problem arises for theories where an operator is said to cause intervention due to its alternative-consuming behavior: the general setup of these theories is such that certain operators evaluate the unevaluated alternatives provided by all the elements contributing alternatives in their scope. This way higher operators do not have any information to work on anymore. Therefore it is essential that focus operators like only are at least able to associate with all foci ccommanded by them and not yet evaluated by another operator. As is well-known, German nur does not seem to behave this way. Preverbal nur, in particular, cannot associate with a focus embedded in the verbal constituent. (77) cannot have the reading where all propositions with both Hamburg and neue replaced by alternatives except for the prejacent itself are false. Rather neue must be contrastively focused. If nur is adjoined to the DP rather than to the clause -as would be predicted under a V2-analysis of German anyway -this state of affairs immediately follows. But if one allows low attachment of nur when in preverbal position, it should also be possible to have low attachment when the constituent is not moved.
26 Although Kratzer and Shimoyama do not extend their analysis to intervention effects in whquestions, one could try to carry over their approach to the data discussed in this paper. In fact, they are careful not to assume the analysis sketched in the text for classical intervention effects. They assume Pesetsky's 2000 proposal, according to which feature movement is subject to intervention, whereas covert phrasal movement is not. But Pesetsky himself does not offer a reason as for why intervention arises in the first place. 27 There is also an issue with Beck's 2006 specific proposal. In her theory, wh-expressions literally contribute focus alternatives but do not have a defined ordinary value. This raises the question how to deal with focus on wh-expressions such as in (i). In order to account for the contribution of focus on the wh-expression, it is necessary to have an ordinary value at one's disposal as well. But Beck's analysis does not provide for this. In fact, it is essential for her that wh-expressions do not have an ordinary value: if a focus operator consumes the focus alternatives of a wh-expression, it prevents a higher Q-operator from associating with the alternatives itself. The question does not have a defined value. Slade (2011) makes a related point of criticism. Apart from the issues just noted, (i) also poses the problem that nur should cause intervention in Beck's system, contrary to fact. The considerations sketched here suggest that an extension of the interpretational system introduced in section 3 along the lines of the appendix is in order. There wh-expressions and focused constituents introduce differing distinguished variables dependent on different designated assignment functions for interpretation. These assumptions coupled with a defined ordinary value for wh-expressions, as is the case in the present proposal, allow for a successful account of (i). Needless to say that this goes against the heart of Beck's proposal. This, however, would have the consequence that it cannot be ensured that nur always evaluates all the alternatives in its c-command domain in wh-questions either. I.e., the explanation of intervention effects vanishes. 28 
Conclusion and outlook
The present paper reduced intervention effects to the logical properties of intervening operators. Empirically, I showed that there is a systematic difference between UE and DE indefinites. Only the latter cause intervention in wh-questions. I then proposed that intervention effects are caused by non-additive operators. Based on this observation, I argued for a formal condition on wh-questions: the proposition used for the existential presupposition of a wh-question must be equivalent to the disjunction of the H/K-alternatives. I implemented these ideas by making crucial use of domain alternatives in the sense of Chierchia (2004 Chierchia ( , 2006 and of a bi-dimensional semanticsà la Rooth (1985) . Although the analysis seems to make the right predictions, some data reviewed in subsection 4.1 raise potential complications. They must be left for future research. Moreover, it has been shown that the present account is empirically and also theoretically superior to some competing analyses which also attempt to derive intervention effects semantically. A possible avenue for further research would be a comparison between the present proposal and Szabolcsi and Zwarts (1992) and more recent works such as Abrusán (2007) and Abrusán and Spector (2011) . These authors deal with weakisland phenomena and try to derive them semantically, in particular by claiming that no answer can be given to such questions. One would like to see if our formal condition on wh-questions can be derived in a similar way. But there are important differences between the empirical domains. First, these works are concerned with questions involving overt movement, whereas intervention effects do not arise with overt movement. Second, weak islands are subject to obviation by modals as shown by Fox and Hackl (2006) . I must leave a thorough investigation whether such 28 Beck (2006) is seemingly aware of this fact, as she notes in her footnote 7 that she assumes a syntax for nur inspired by Jacobs (1983) and Büring and Hartmann (2001) , who propose that nur always attaches to clausal nodes. This way intervention effects follow necessarily. Then it must, however, be stipulated that association by preverbal nur in (77) with neue is blocked for some other reason making it unclear why nur should ever evaluate more than one focus. The issues surrounding nur are further complicated by the fact that such a theory would also have to give up the V2-analysis of German. It must therefore be left for future research to determine whether this is the right approach. I thank Irene Heim (p.c.) for pointing out (77) to me. obviation exists for intervention effects as well for future research.
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In order to predict intervention effects by focus operators in the present analysis, it is necessary to assume that the ∼-operator interpreting focus (Rooth 1992) only has access to the contribution made by focus but not the one of wh-expressions.
Following Kratzer (1991) , focus marks introduce another set of distinguished variables i f oc which are subject to interpretation by a designated assignment function h . The focus value is then the set derived by quantification over designated assignments h . So the secondary value is dependent on three assignments, [[ ] ] g,h,h . The ∼-operator and focus operators such as only and sogar are co-indexed, which has the consequence that g(C) is identical to the set provided by ∼, which is moreover dependent on the focus value of the sister node of ∼. Following Rooth (1992) and Beck (2006) Horn (1969) only takes two arguments: a set of contextually relevant alternatives g(C) and the prejacent p, i.e., the sentence without only. Only presupposes that p is true. Further it asserts that all alternatives not entailed by p are false. g(C) contains alternatives to p which differ from p at most by varying the denotation of the focused constituent:
(79) [[nur] ] g (g(C) s,t ,t )(p s,t )(w) = 1 iff ∀q ∈ g(C)[q(w) = 1 → p ⊆ q] if p(w) = 1, otherwise undefined
For sogar 'even' assume the semantics in (80), following the arguments given by Horn (1969) , Rooth (1985) and Guerzoni (2004) a.o. This entry asserts that the prejacent is true. Moreover, it presupposes that all alternatives to the prejacent are more likely than the prejacent itself. q > p denotes that q is more likely than p.
(80) [[sogar] ](g(C) s,t ,t )(p s,t )(w) = 1 iff p(w) if ∀q ∈ g(C)[q p → q > p], otherwise undefined
The Q-operator in contrast to ∼ only accesses and resets the contribution made by wh-expressions. Q should thus be updated from (62) to (81). Finally, the formal condition on wh-questions must also take h into account: The rules for the ∼-and Q-operators guarantee that wh-information will be visible to a Q-operator even if a ∼ intervenes, and focus information will be accessible to ∼ even if a Q-operator intervenes. The entries for only and even in combination with (82) predict intervention effects exactly under those conditions that the IEG specifies. Three comments are in order: first, for sake of simplicity, nur and sogar take propositional arguments. This predicts that (77b) should be an interpretation of (77) contrary to fact. This is, however, not problematic. Our account of intervention effects does not rely on such an assumption. Therefore it is possible in the present analysis to assume an alternative LF under a cross-categorial analysis of nur where is not dissociated from the DP der Hans. 29 Second, it would also be possible to set up the system in such a way that the ∼-operator consumes both the focus and the wh-information. This would make the theory more similar to Beck (2006) . Prima facie it is unclear why the ∼-operator should behave the way Beck proposes (cf. footnote 27 for arguments against this). But should it turn out that intervention by focus operators is cross-linguistically more stable, it is imaginable that the cause of this is as Beck proposes. In other words, the IEG is assumed, but in addition a stronger effect would obtain if the intervening focus operator resets both the focus and the wh-information. 30 Third, what about questions where there is an intervening focused constituent but where there is no overt focus operator? Beck (2006) cites (83) as a case in point. I am forced to claim that the intervention effect is caused by an exhaustive interpretation of the focused constituent. That is, I would assume a covert exhaustivity operator with a meaning similar to only (cf. Fox 2007 , Groenendijk and Stokhof 1984 , Krifka 1995 , Schulz and van Rooij 2006 , Spector 2007 , which should be in a position above Luise and below wen. This way the analysis offered for only would carry over to examples like (83). It should also be noted that intervention effects in cases like (83) are somewhat weaker than the ones discussed in the text. This follows naturally if both an interpretation with an exhaustivity operator and one without it is available. (Beck 2006:32) 
